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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] PI generation and the addition means which one line generates and adds error correcting code PI (P bytes) 
to each line to the data of the multi-line which consists of N cutting tools, The buffer memory which stores the data 
which PI error correcting code with which one line obtained with said PI generation and an addition means consists 
of N+P cutting tools added, When an error correction is performed by an PI error correction means to perform the 
error correction of each line using error correcting code PI added to each line, and this PI error correction means 
before reading and transmitting said data from said buffer memory The information on the memory area of said 
buffer memory that the data with which the error was detected are stored is memorized. The data processor using 
the error correcting code characterized by providing the memory control means which transposes the memory area 
of said buffer memory where the data with which the repeat error was detected are stored to another memory area. 

[Claim 2] As opposed to the data of a multi-line which are sent from a host computer and with which one line 
consists of N cutting tools PI generation and the addition means of generating and adding error correcting code PI 
(P bytes) to each line, The buffer memory which stores the data which PI error correcting code with which one line 
obtained with said PI generation and an addition means consists of N+P cutting tools added, The information data 
block which consists of cutting tools (Mx (N+P)) of a M line x (N+P) train and which error correcting code PI added 
Gather K pieces and it considers as a cutting tool's (Kx (Mx (N+P))) set information data block. PO generation 
considered as the error correction product-code block (ECC block) which used said buffer memory, and generated 
and added S bytes of an error correcting code PO to each train of said set information data block, and an addition 
means, When an error correction is performed by an PI error correction means to perform the error correction of 
each line using error correcting code PI added to each line, and this PI error correction means before reading and 
transmitting said data from said buffer memory When having exceeded the number of errors in which an error 
correction is possible is detected, it considers as the data with which data before said error correcting code PI is 
added were again required of said host computer, and above-mentioned error correcting code PI was added. The 
data processor using the error correcting code characterized by providing the control means which specifies the 
2nd different storage region from the 1st storage region which stored said data last time when this data is stored in 
said buffer memory. 

[Claim 3] PI generation and the addition means which one line generates and adds error correcting code PI (P bytes) 
to each line to the data of the multi-line which consists of N cutting tools, The buffer memory which stores the data 
which PI error correcting code with which one line obtained with said PI generation and an addition means consists 
of N+P cutting tools added. The information data block which consists of cutting tools (Mx (N+P)) of a M line x 
(N+P) train and which error correcting code PI added Gather K pieces and it considers as a cutting tool's (Kx (Mx 
(N+P))) set information data block. PO generation considered as the error correction product-code block (ECC 
block) which used said buffer memory, and generated and added S bytes of an error correcting code PO to each 
train of said set information data block, and an addition means. Before reading and transmitting said data from said 
buffer memory, with an PI error correction means to perform the error correction of each line using error correcting 
code PI added to each line, and this PI error correction means When the error correction of the line in which said 
error correcting code PO exists is performed When having exceeded the number of errors in which an error 
correction is possible is detected, the set information data block of the aforementioned (Kx (Mx (N+P))) cutting tool 
memorized to the 1 st field of said buffer memory is moved to the 2nd field of said buffer memory. As opposed to the 
set information data block of the aforementioned (Kx (Mx (N+P))) cutting tool in said 2nd field The data processor 
using the error correcting code characterized by providing control means **** which minds said PO generation and 
an addition means, and generates and adds S bytes of an error correcting code PO to each train. 
[Claim 4] The set information data block which is the cutting tool (KxMx (N+P)) to whom error correcting code PI 
was added, (Sx (N+P)) When a cutting tool's error correcting code PO block has been sent from the transmission 
means or the record medium (however, said set information data block), P bytes of error correcting code PI are 
added to each line of the set data block which is the cutting tool (Kx (MxN)) to whom K data blocks which consist of 
cutting tools (MxN) of a M line xN train gathered. Moreover, as for said error correcting code PO block, S bytes of 
an error correcting code PO were generated by each train of said set data block and a block of said error correcting 
code PL 

1st means by which said error correcting codes PI and PO perform 1st [ to the error-data cutting tool of said set 
data block ] error correction processing using buffer memory, The small memory of a capacity still smaller than said 
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buffer memory is used to data after performing said 1 st error correction processing. Again by said error correcting 
code PI With 2nd means to perform 2nd [ to a line ] error correction processing, and this 2nd means When the error 
correction of PI system is performed, the information on the memory area of said buffer memory that the data with 
which the error was detected are stored is memorized. The data processor using the error correcting code 
characterized by providing the memory control means which transposes the memory area of said buffer memory 
where the data with which the repeat error was detected are stored to another memory area. 

[Claim 5] When the error correction product-code block (ECC block) has been sent from the transmission means or 
the record medium (however, said ECC block), P bytes of error correcting code PI are generated and added to each 
line of the data block which consists of cutting tools (MxN) of a M line xN train. K information data blocks which 
consist of cutting tools (Mx (N+P)) of a M line x (N+P) train and which error correcting code PI added are gathered. 
It considers as a cutting tool's set information data block. (Kx (Mx (N+P))) The cutting tool (S=KxQ) of an error 
correcting code PC is generated and added to each train of said set information data block. By making each K 
information data blocks added to above-mentioned error correcting code PI distribute said error correcting code PO 
every Q bytes, each information data block The ECC block and buffer memory which are constituted so that it may 
become the constant value (M+Q)x(N+P) cutting tool constituted by information data and the error correcting code 
are used. With said error correcting codes PI and PO 1 st means to perform 1 st error correction processing of the 
error-data cutting tool of said data block. The small memory of a capacity still smaller than said buffer memory is 
used to data after performing said 1 st error correction processing. Again by said error correcting code PI When PI 
correction is performed by 2nd means to perform 2nd [ to a line ] error correction processing, and this 2nd means 
When having exceeded the number of errors in which an error correction is possible is detected, it considers as the 
data with which data before said error correcting code PI is added were again required of said transmission means 
or record medium, and above-mentioned error correcting code PI was added. The data processor using the error 
correcting code characterized by providing the control means which specifies the 2nd different storage region from 
the 1 st storage region which stored said data last time when this data is stored in said buffer memory. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data processor using an effective error correcting code 
generation art, when recording image data, voice data, computer data, etc. on media (for example, an optical disk, a 
magnetic disk, etc.), or when reproducing the data recorded on the medium. 

[0002] Moreover, when carrying out transmission processing of the above-mentioned image data etc., or when 
carrying out reception of this invention, it relates to the data processor using an effective error correcting code 
generation art. 

[0003] This invention is effective in the recording device which adopted the above-mentioned error correcting code 
art, a regenerative apparatus, transmission equipment, and a receiving set further again. 

[0004] And when especially this invention performs error correcting code processing, the approach of using buffer 

memory and performing error correction processing is equipped with the description. 

[0005] 

[Description of the Prior Art] When recording image data, voice data, computer data. etc. on an optical disk or a 
magnetic disk, an error correcting code is added to a data block. In error correcting code attached processing, a 
data block is once stored in memory and the error correcting code to the line of the data block and a train is 
generated. 

[0006] The error correcting code which the error correcting code added to a line is usually called inner parity, is 

written as PI, and is added to a train is usually called outer parity, and is written as PO. 

[0007] 

[Problem(s) to be Solved by the Invention] In attached processing of an error correcting code, when a data block is 
once stored in memory before generating an error correcting code, a part of data on memory may be damaged (error 
generating). This is expected for the mounting condition of the pattern of data or memory to originate. Moreover, the 
sudden noise from the outside may have influenced. 

[0008] The error produced at this time is called a memory error. In such a case, the error correcting code to the 
data block (an alteration data block will be called) which the memory error has produced is generated, and this error 
correcting code is added to an alteration data block, and is recorded on a record medium. 

[0009] In an error correction processing circuit, the above-mentioned error correcting code is used at the time of 
playback of a record medium, and error correction processing to an alteration data block is performed at it. That is, 
an alteration data block will be reproduced correctly. This means having reproduced correctly the data block 
containing the above-mentioned memory error. However, a memory error is an error unnecessary to original data. 
Therefore, when the above-mentioned memory error occurs, it is impossible to restore original right data. 
[0010] Then, even if this invention is the case where a data error (memory error) arises on memory, it can restore 
original right data, and is devising the usage of memory, and aims at offering the data processor which acquires the 
dependability on actuation. 
[0011] 

[Means for Solving the Problem] The fundamental view of the error correcting code art of this invention is as 
follows. 

[0012] That is, in transmission or a recording system, this invention generates error correcting code PI to each line 
of the data block of a matrix configuration, and stores this error correcting code PI and said data block both in 
memory. Next, when the information data block to which error correcting code PI was added is read from said 
memory, it is characterized by performing error correction processing using said error correcting code PI to the line 
of the information data block. 

[0013] And while performing error correction processing using error correcting code PI. when the case which cannot 
be corrected is detected, the field of said memory where the line concerned or the information data block is stored 
is changed, and it enables it to avoid that a memory error occurs. Moreover, he learns the field which the memory 
error produced and is trying not to use the field henceforth. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained using a drawing. 

[0015] First, with reference to drawing 1 - drawing 8 , the configuration of the error correcting code addition circuit 
in data regeneration equipment and an error correction circuit is explained using the example of DVD (digital 
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versatile disc). 

[0016] First, with reference to drawin g 6 , the structure of the record data of DVD is explained from drawing 1 . 
[0017] Drawing 1 is drawing showing the data-processing sequence for obtaining the physical sector in DVD. A 
sector is called a "data sector", a "record sector", and a "physical sector" according to the phase of signal 
processing. As shown in drawing 2 , 4 bytes and ID error detecting code (IED) (sign for detecting the error of ID) are 
contained for 2048 bytes and discernment data (ID), and 6 bytes and 4 bytes of error detection signal (EDC) (signal 
for detecting the error which is this data sector) are included [ the Maine data ] for 2 bytes and copyright 
management information (CPR MAI) in a data sector. The process which adds such ID and IDE. CPR.MAI, and EDC 
is step A1 thru/or A3 of drawing 1 . At step A1 , ID is added to the Maine data. IED is further added at step A2. 
Furthermore, CPRJdAI is added by step A3. 

[0018] Next. EDC to the Maine data is computed and this EDC is added to the Maine data. Next, scramble data are 
added to the Maine data (2048 bytes) of a data sector (step A4. A5, A6). Then, 1 6 data sectors after a scramble 
gather, and the Klos Lead Solomon error correcting code is generated and added to this 16 data sector (step A6). A 
record sector is a sector after ECC was added, and are error correcting code PI and a data sector to which the 
error correcting code PO was added (step A7). A physical sector is a sector after 8/16 modulations which added 
the synchronous sign (SYNC sign) to the head in every 91 bytes of a record sector (step A8). 
[0019] Then, the structure of the data sector of DVD is further explained using drawing 2 . 

[0020] A data sector consists of 2064 bytes containing 2048 bytes of Maine data, i.e., 172 byte x12 line. That is, 4 
bytes and ID error detecting code (IED) are contained for 2048 bytes and discernment data (ID), and 6 bytes and 4 
bytes of error detecting code (EDC) are contained [ the Maine data ] in a data sector for 2 bytes and copyright 
management information (CPR MAI). 

[0021] The feedback form shift register which generates the scramble data Sk which scramble to the Maine data 
(2048 bytes) by step A4 is shown in drawing 3 . As initial value for generating the scramble data Sk, some data of ID 
of a data sector are used, for example. The scramble data Sk scramble the Maine data (2048 bytes) Dk of a data 
sector. Thereby, Maine data Dk' after a scramble brings a result by which exclusive-OR processing of the Sk (k=0- 
2047) was carried out to Dk. 

[0022] The configuration of an ECC block is explained using drawin g 4 . 

[0023] A data block is formed as 172 train x192 line for which 16 data sectors of 172 byte x12 line gathered. The 
Lead Solomon error correcting code is generated and added to this 172 train x192 line. First, 16 bytes of error 
correcting code PO is generated and added to each train of 1 72 trains. Each train of PO sequence consists of 1 92 
bytes +16 bytes, i.e., 208 bytes. Next, 10 bytes of error correcting code PI is generated and added to the line of all 
208 containing the line of an error correcting code PO lines. The 182 train x208 line to which error correcting codes 
PI and PO were added is one ECC block. In addition, in the generation sequence of PO and PI, even if reverse, the 
completely same sign pattern is obtained. 

[0024] One line of PO sequence and a longitudinal direction is called PI sequence for one train of the lengthwise 
direction of the above-mentioned ECC block. One PO sequence consists of 192 bytes +16 bytes, i.e., 208 bytes, and 
a maximum of 8 bytes of error correction is possible for it within 1 sequence. One PI sequence consists of 172 
bytes +10 bytes, i.e., 182 bytes, and a maximum of 5 bytes of error correction is possible for it within 1 sequence. 
[0025] Next, the structure of a record sector is explained with reference to drawing 5 and drawin g 6 . 
[0026] 16 lines which constitutes the error correcting code PO are separated for every line to the ECC block which 
consists of 208 line x182 train. And each separated line of one line is inserted at a time among every 12 lines of 
data division of 192 lines, and serves as a form rearranged as shown in drawing 6 . This is called line interleave of 
PO. Therefore, 16 13 line x182 byte (= data (12 lines) +PO accompanied by PI (one line)) parts gather, and the ECC 
block after a line interleave is constituted. 

[0027] As one record sector points out data (12 lines) +PO which added PI as shown in drawing 5 (one line), i.e., (13 
lines x 182 bytes), the constituted sector, and the ECC block after a line interleave is shown in drawing 6 , it means 
consisting of 1 6 record sectors. 

[0028] To a 13 line x182 byte record sector (2366 bytes), a physical sector adds a synchronous (SYNC) sign to the 
head in every 91 bytes of each line, and carries out a sequential modulation for every line from zero line. What 
added the SYNC code to the head of 91 bytes of data is called the SYNC frame. Therefore, a physical sector 
consists of 16 set x2SYNC frames. 

[0029] Then, with reference to drawin g 7 and drawing 8 , the error correcting code addition circuit in a data recorder 
is explained. 

[0030] In drawing 7 , sequential storing of the user data transmitted by the host is carried out at buffer memory 2. In 
case the stored user data are taken out from buffer memory 201, they are processed by the sector information 
addition means 202, EDC generation and the addition means 203, and the scramble means 204. This processing is 
processed for 2048 bytes of every Maine data, and is changed into one data sector. 

[0031] The sector information addition means 202 adds discernment (data ID) 4 byte, 2 bytes of ID error detecting 
code (IED), and 6 bytes of copyright management information (CPR.MAI) to the Maine data. EDC generation and the 
addition means 203 generate and add 4 bytes of error detecting code (EDC) to a total of 2060 bytes of data, and 
generate a total of 2064 bytes of data sector. The scramble means 204 scrambles the Maine data in a data sector. 
[0032] Sequential storing of the scrambled data sector is carried out at ECC memory 205. In this ECC memory 205, 
the data block of 172 train x192 line for which 16 data sectors of 172 byte x12 line gathered is formed. An error 
correcting code is generated and added to this data block of 172 train x192 line by PI generation and the addition 
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means 206, PO generation, and the addition means 207. Thereby, one ECC block is formed. 

[0033] Said ECC block is transmitted to modulation / synchronous addition means 208, after a line interleave is 
carried out, as explained previously. Modulation / synchronous addition means 208 changes 8~bit input data into a 
16-bit symbolic language to the inputted ECC block by which the line interleave was carried out. That is, 8/16 
modulation is performed. Next, a SYNC sign is added to the head in every 91 bytes of input data, and a physical 
sector is formed in it. It is transmitted as record data and the formed physical sector is recorded on a medium. 
[0034] Here, the effectiveness of an error correcting code is explained. 

[0035] A data reversion system including error detection and a correction means reproduces record data. In 
regeneration, when an error occurs to the data of the reproduced physical sector, an error correction is performed 
using an error correcting code to the ECC block containing an error. Error detection and a correction means can 
restore the ECC block which does not contain an original error within the limits of the correction capacity. 
[0036] Next, drawing 8 is referred to and error correcting code generation mode of processing by the side of data 
playback is explained. After the playback data read from the record medium are separated by synchronizing 
separation and the recovery means 221 with a synchronous sign, the recovery to 8 / 16 modulation data is 
performed to a pan. Thereby, a record sector is taken out. However, since a defect, a noise and a jitter, a cross talk, 
etc. of a disk become a cause and an error (regenerative-signal error) occurs in case record data are recorded and 
reproduced, an error is contained in playback data. 

[0037] Sequential storing of the taken-out record sector is carried out at ECC memory 205, and the ECC block of 
182 train x208 line which consists of 16 record sectors is built. To this ECC block of 182 train x208 line, an error 
correction is performed by PO correction means 222 and PI correction means 223, and the error of a regenerative 
signal is restored. 

[0038] PI correction means 223 performs an error correction, when an error pattern detection value syndrome is 
calculated to each line of an ECC block and an error is detected. A syndrome is set to 0, when original data are 
mistaken and it is reproduced that there is nothing. When the error of data arises in the middle of record of a signal, 
or transmission, a syndrome serves as an error location which shows the location which the error produced, and a 
value determined with the error pattern in which the condition of an error is shown. 

[0039] PO correction means 222 takes out 208 bytes of data of PO sequence from memory 205, and performs a 
predetermined operation. By this operation, when a syndrome is not 0, the error correction of that PO sequence is 
performed. In this error correction processing, a maximum of 8 bytes of error correction is possible within a 
sequence by 1 6 bytes of error correcting code PO. A syndrome is set to 0, when an error correction is performed to 
corrected data and the data of an error correcting code generate-time point are restored. The above-mentioned 
actuation is performed about all the 182 trains of an ECC block. 

[0040] When 8 bytes or more of error exists to one PO sequence, it becomes impossible to correct an error with 
PO correction means 222. However, also in this case, if the error contained in one PI sequence is less than 5 bytes 
when PO correction is given to 182 trains to PI sequence with PI correction means 223, since a maximum of 5 bytes 
of error correction is possible, that error can be corrected. 

[0041] Furthermore, it may be able to correct by repeating PO correction and PI correction also about the error 
which was not able to be corrected by one PO correction and PI correction. When ail the syndromes are set to 0, 
the error correction of an ECC block is ended. 

[0042] The ECC block by which the error correction was carried out is transmitted to the scramble discharge means 
224. The scramble discharge means 224 adds scramble data to 2048 bytes of Maine, data of the scrambled data 
sector (EXCLUSIVE OR operation), and after canceling the scramble of the Maine data, it stores them in buffer 
memory 201. 

[0043] The EDC error detection means 225 redoes playback of the sector, when an error is error-detection- 
detected for a data sector based on 4 bytes of error detecting code (EDC) contained in the data sector. The data 
sector stored in buffer memory 201 is transmitted to a host one by one. 

[0044] By the way, as buffer memory 205 and 201, DRAM (Dynamic-RAM) with a big capacity with low cost is used. 
However, depending on the mounting condition of the pattern of data, or memory, the data on memory may be rarely 
damaged from the reasons of the structure of DRAM (memory error). When some data on memory are damaged 
(memory error), it sets in the condition that the data block was changed and error correcting codes PI and PO are 
generated and added, the error correcting codes PI and PO turn into the right and an error correcting code to the 
data changed by the memory error. If the ECC block with the error correcting code generated to this changed data 
is recorded as it is and it reproduces, the data changed even if it performed error correction processing after 
playback will be restored. 

[0045] Here, the case where the memory error 32 occurred and a data block is changed with reference to drawin g 9 
to a part of data block 36 of 172 byte x192 line is explained. 

[0046] First, although an error correcting code PO is generated and added by PO generation and the addition means 
9 to each train of 172 trains, the error correcting code P033 (16 bytes) of a train 31 is generated based on the data 
changed by the memory error 32. 

[0047] Next, to all the lines of 208 lines containing an error correcting code PO, 10 bytes of error correcting code PI 
is generated by PI generation and the addition circuit 8, and it is added. Error correcting code PI36 (10 bytes) 
generated to a line 34 is generated based on the data changed by the memory error 32. 

[0048] Furthermore, error correcting code PI37 generated to the error correcting code PO of 1 6 lines is generated 
based on the data containing the error correcting code P033 generated based on the data changed by the memory 
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error 32. 

[0049] Consequently, a normal error correcting code is added to the data block changed by the memory error 32. At 
this time, all the error pattern detection value syndromes of PI sequence over 208 lines in which error 32 exists, and 
PO sequence over 182 trains are 0, and it is considered that they are what does not have an error as an ECC block. 
In fact original data are changed by the memory error 32. 

[0050] Here, the ECC block generated based on the data block by which the alteration was carried out [ above- 
mentioned ] is recorded on a record medium, and the playback data at the time of reproducing from this record 
medium are considered. 

[0051] As for playback data, error correction processing is performed using an error correcting code. Here, the error 
generated to the reproduced data is corrected within the limits of correction capacity, and playback data are 
restored. However, the memory error contained before record cannot be corrected. That is. even if it performed the 
error correction of the PO sequence 31 using the error correcting code P033. after the data containing a memory 
error 32 are reproduced, an error correction will be completed normally, and restoration of original user data will 
become impossible. 

[0052] Moreover, when a memory error occurs to the data on buffer memory at a playback side, it may transmit to a 
host by using the data containing a memory error as user data. 

[0053] (Point which this invention notes) Although the data changed by error are restored even if it reads this data 
at the time of playback and performs error correction processing in order to generate an error correcting code 
based on the data changed by the memory error and to record on a record medium when the data on memory are 
damaged (error generating) as described above, it becomes impossible to restore original right data. 
[0054] Moreover, when the data on the memory after an error correction are damaged at the time of playback (error 
generating), mistaken data may be transmitted to a host. 

[0055] Although it is necessary to realize memory which saves data by the memory of the structure which data 
breakage does not generate, for example. S-RAM etc., in order to prevent the data breakage on memory (error 
generating), this configuration is not desirable in respect of cost. 

[0056] Then, it is offering the error correcting code generation art which enabled it to perform error correcting code 
generation processing, its equipment, the recording device using an approach, a regenerative apparatus, transmission 
equipment, and a receiving set, without losing original data in this invention, when an error takes place on memory. 
[0057] (Underlying concept of this invention) The fundamental view of the error correcting code generation 
processing in this invention PI generation and the addition means of generating and adding error correcting code PI 
to each line to the data of a multi-line, The buffer memory which stores the data which PI error correcting code 
obtained with said PI generation and an addition means added, By the result to which the error correction was 
carried out with an PI error correction means to perform the error correction of each line using error correcting 
code PI which read said data from said buffer memory, and was added to each line, and this PI error correction 
means The defect field of said buffer memory is judged and it has the memory control means which transposes this 
field to another field. 

[0058] That is, an error correcting code PO is generated and added to the data which stored in said memory the 
data with which error correcting code PI was generated and added to the data before storing in buffer memory, and 
this error correcting code PI was added, and were stored in this buffer memory, and error correction processing 
using said error correcting code PI is performed to the data read from this buffer memory. 
[0059] In the error correction processing using error correction PI, when the repeat memory error has arisen, 
control of transposing the error generating field concerned of said buffer memory to another field is performed. 
[0060] It judges whether as a decision criterion of the memory error having arisen repeatedly, the memory error has 
occurred in the specific location (address) repeatedly. Moreover, it judges whether the number of memory errors 
which cannot be corrected in a specific field has occurred repeatedly. Moreover, in an error correcting code's PO 
existence location, there is a method of judging how [ that the memory error has generated repeatedly ] it is. 
[0061] In transposing an error generating field to another field, it transposes the line which the memory error 
generated to another field. That is. there is a method of performing replacement processing of a line unit. Moreover, 
there is a method of performing replacement processing per data block. 

[0062] Hereafter, the description section of this invention is explained to a detail about a concrete example using a 
drawing. 

[0063] First, with reference to drawing 10 , the error correcting code addition circuit in the data recorder which is 
the 1st operation gestalt of this invention is explained. 

[0064] The user data from a host computer are changed into one data sector for 2048 bytes of every Maine data by 
the sector information addition means 15. 

[0065] The sector information addition means 15 adds discernment (data ID) 4 byte, 2 bytes of ID error detecting 
code (IED), and 6 bytes of copyright management information (CPR_MAI) to the Maine data (2048 bytes). EDC 
generation and the addition means 16 generate and add 4 bytes of error detecting code (EDC) to a total of 2060 
bytes of data containing ID, IED, and CPR.MAI. and generate a total of 2064 bytes of data sector. The scramble 
means 17 adds scramble data to the Maine data (2048 bytes) (EXCLUSIVE OR operation), and scrambles the Maine 
data. 

[0066] PI generation and the addition means 8 generate error correcting code PI (10 bytes) to each line (172 bytes) 
of the scrambled data sector (or data block) (172 bytes x 12 lines = 2064 bytes). And sequential storing of 
generated error correcting code PI is carried out through the memory control means 20 at buffer memory 2. 
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Moreover, corresponding data of 172 byte x12 line are also stored in buffer memory 2 through the memory control 
means 20 one by one. The data (information data block) which PI of 182 byte x12 line added by this are generated. 
Such data processing is continued and 1 6 information data blocks to which error correcting code PI was added are 
built by buffer memory 2. That is, within buffer memory 2, 16 data sectors (PI addition data) of 182 byte x12 line 
gather, and set PI addition data (or set information data block) of 182 byte x192 line are built. 
[0067] Error correcting code PI generated by the above-mentioned processing is normal error correcting code PI 
which uses original data as former data. 

[0068] PO generation and the addition means 9 generate and add an error correcting code PO (16 bytes) here to 
each train (192 bytes) of the set information data block (182 bytes x 1 92 lines) stored in buffer memory 2. 
Consequently, the ECC block with which error correcting codes PI and PO were added is built to the set information 
data block stored in buffer memory 2. 

[0069] Since it has the function accumulated until it records the data transmitted from the host computer on a 
record medium, buffer memory 2 has sufficient capacity to store two or more ECC blocks, for example, consists of 
DRAMs. In DRAM, the data on memory may be rarely damaged according to the mounting condition of the pattern of 
data, or memory. The so-called memory error may occur. Moreover, if the previous error correcting code PO is 
generated in such the condition, this error correcting code PO will turn into an error correcting code which uses the 
data containing a memory error as former data. 

[0070] The ECC block in buffer memory 2 is read one line (182 bytes) every, and is stored in the line memory 3. PI 
correction means 10 performs PI correction processing using the line memory 3. A previous memory error is 
corrected and is recovered to original data (normal ECC block) here. The line memory 3 consists of SRAM (Static- 
RAM), and has the capacity which can store one line (182 bytes) of PI sequence. 

[0071] It is sent to sequential modulation / synchronous addition means 4, 8/16 modulation and a synchronous sign 
are added, and the line data outputted from the line memory 3 are outputted as record data to a record medium. 
[0072] Drawing 1 1 shows signs that the error (error 42 produced by the above-mentioned memory error or the 
external noise) has arisen to some data of the ECC block outputted from buffer memory 2. 

[0073] In this invention, before data are stored in buffer memory 2, the sector memory 1 is used for error correcting 
code PI, and error correcting code PI generation is carried out. Therefore, 1 92 line containing a line 45 of the whole 
is covered, and error correcting code PI is an error correcting code which makes original data origin. That is, error 
correcting code PI of drawing 1 1 is the error correcting code created to the data with which error 42 does not exist. 

[0074] On the other hand, PO generation and the addition means 9 generate an error correcting code PO conjointly 
with buffer memory 2 based on the data of each train (192 bytes). Therefore, the error correcting code P044 (16 
bytes) about a train 41 is an error correcting code created by carrying out based on the data containing a memory 
error 42. 

[0075] In a product code, even if it carries out generation addition of the sign PO previously even if the part 48 of 
the error correcting code to an error correcting code generates and adds Sign PI previously and then generates and 
adds Sign PO, and then it carries out generation addition of the sign PI. it has the property in which the completely 
same sign pattern is obtained. 

[0076] Here, error correcting code PI is the right error correcting code added to the original data before error 
generating. Therefore, the error correcting code PO generated and added to the block of error correcting code PI 
can be said to be the right error correcting code which makes original data origin. Moreover, the error correcting 
code PO added to other trains (171) except a train 41 among 172 trains shown in drawing 1 1 can also be said to be 
a right error correcting code. 

[0077] When such an ECC block is read from buffer memory 2 to **** and PI correction processing is performed by 
the line memory 3. PI correction of the error 42 of a line 45 is carried out easily. That is, the line 45 of right data is 
restored. Moreover, it is corrected by the right PO system by giving PI correction also to each line of PO system 
created to data including error 42. That is, 1 byte of 43 is corrected by giving PI correction to a line 46. Correction 
will be similarly performed about other lines (location of the trigonum mark of drawing), and a right PO system will be 
generated. 

[0078] The above-mentioned processing was explained using the line memory 3 as what performs PI correction 
processing to all the lines of an ECC block. However, PI correction processing may be performed only to each line 
of the location of the trigonum mark of drawing not only for this but for processing-time compaction. If PO system 
of the location of the trigonum mark of drawing is a right error correcting code, a memory error 42 is because it can 
correct easily later. 

[0079] The above-mentioned explanation explained using the ECC block with which PO block is not distributed one 
line at a time in the set data block. However, as drawing 1 and drawin g 6 explained the actual ECC block, the error 
correcting code PO of one line is distributed by each set data block. That is, the error correcting code PO is 
distributed so that one line of an error correcting code PO may exist to the set data block of 1 2 lines. 
[0080] Although the recovered line is also shown in drawing 10 mentioned above, about this, it will mention later. 
[0081] Next, the function of the memory control means 20 is explained. The memory control means 20 receives 
storing of data, or the demand of ejection from PI generation and the addition means 8, synchronizing separation and 
a recovery means 11, PO generation and the addition means 9, PO correction means 9, PI correction means 10, and 
the line memory 3. According to this demand, the memory control means 20 performs writing of the data to buffer 
memory 2, or data readout from buffer memory 2. In this case, the memory control means 20 can control a data 
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storage location not to use the defect memory area of buffer memory 2. 

[0082] Now, PI correction means 10 requires the data ejection of the memory control means 20, and presupposes 
that the data for one line were stored in the line memory 3. Next, PI correction means 10 presupposes that error 
correction processing of the data of the line memory 3 was performed. At this time, the error information, as for 
detection **** and PI correction means 10, an error indicates the location of an error to be is sent to the memory 
control means 20. 

[0083] The memory control means 20 registers into the error address register 21 the address with which the data 
which the error generated were stored. The count is also registered into the error address register 21 when an error 
occurs in the same address. The memory control means 20 judges the address as the defect address here, when a 
memory error occurs twice in the same address. And the memory control means 20 registers defect address 
information into the defect address register 22. The decision criterion which registers defect address information 
into the defect address register 22 is good also as three repeats or more than it. 

[0084] The defect address information registered into the defect address register 22 is referred to at the data 
writeHn address and the read-out address control section 23, and the defect address ceases to be used. 
[0085] For example, in case you store - (B207.181) from the data stream (0 B 0) of an ECC block of dr awin g 12 (A), 
and Address A, suppose that the address (A+J) was registered into the defect address register, then, it is shown in 
drawing 12 (B) — as (B0, J) — it is stored in the address (A+J +1) which flew the address (A+J). Under the present 
circumstances, even preparation may store (B0, J) in a **** alternative field beforehand. Moreover, in case a defect 
memory area is managed, you may manage not only in a cutting tool unit but in a line unit etc. 
[0086] Next, reprocessing of data when PI correction goes wrong (when impossible) is explained. 
[0087] PI correction becomes impossible when six or more memory errors occur to one line. Moreover, when six or 
more memory errors occur to the data of 1ECC block, PI correction to PO (16 lines) may go wrong. 
[0088] If having exceeded the number of errors which can correct an error is detected when PI correction 
processing is performed, the memory area to be used will be changed and reprocessing will be performed. In the 
case of reprocessing, resending of data is required of a host computer. And the data to which error correcting code 
PI was added again are stored in buffer memory 20 through the memory control means 20. Under the present 
circumstances, the memory area to be used is the field which replaced the error field where the previous error was 
generated, or a free area from which an error field differs. 

[0089] In each line of the field where the error correcting code PO is stored, when the number of errors which can 
correct an error is exceeded, reprocessing can be performed by the following approaches. 

[0090] In case reprocessing is performed, the 192 line x182 byte set information data block (error correcting code 
PI is included) memorized in the 1st storage region in buffer memory 2 is moved to the 2nd storage region of buffer 
memory 2. And after performing PI correction processing to each line, PO generation and attached processing are 
again performed using the 2nd storage region in buffer memory 2. When it does in this way, reprocessing can be 
performed inside equipment, without requiring resending of data of a host computer. 
[0091] Drawing 1 3 is drawing for explaining migration of the data on buffer memory 2. 

[0092] The ECC block (n) stored from the address AO is moved to the free area which makes address A3 a head 
with the data migration means 24. Under the present circumstances, although the moved data contain the memory 
error contained to the field of the address AO, these memory errors are restored by performing PI correction 
processing to each line. Data after performing PI correction processing are used, and PO generation and attached 
processing are performed. In this case, if the memory error to generate is less than five pieces, an error correction 
is possible for the error correcting code PO generated by PI correction processing. 
[0093] The actuation at the time of return and data playback is explained to drawing 10 . 
[0094] The playback data read in the record medium by the optical head are introduced into synchronizing 
separation and the recovery means 11. With this synchronizing separation and recovery means 11, the recovery of 
synchronous detection and separation, and 8/16 modulation is given from playback data. Thereby, a record sector is 
obtained. However, since a blemish, a noise, etc. of a disk become a cause and an error occurs to data in case data 
are recorded and reproduced to a record medium, an error may be contained in the data in a record sector. 
[0095] Sequential storing of the taken-out record sector is carried out through the memory means 20 at buffer 
memory 2, 16 record sectors gather, and the ECC block of 208 line x182 train is formed within buffer memory 2. An 
error correction is performed by PO correction means 14 and PI correction means 10 to the ECC block of this 208 
line x182 train. 

[0096] The ECC block by which the error correction was carried out is read from buffer memory 2 in order of one- 
line [ every ] (172 bytes) data transmission, and is stored in the line memory 3. PI correction means 10 performs PI 
correction to 1 72 bytes of each line here using the line memory 3. It is restored by PI correction even if a memory 
error arises into the scrambled data sector in buffer memory 2 by this. 

[0097] Next, the scramble discharge means 13 converts scramble data to the Maine data (2048 bytes) of the 
scrambled data sector (EXCLUSIVE OR operation), and generates the data sector before a scramble. Furthermore, 
the EDC error detection means 1 2 detects the error of a data sector using 4 bytes of error detecting code (EDC) 
contained in the data sector. Detection of that there is no error in a data sector transmits the data sector to a 
host 

[0098] As described above, this invention is effective in the signal transmission / record, and the regenerative 
apparatus which can perform error correcting code generation processing, without losing original data, when an error 
takes place on memory. Moreover, even when the incidence rate of a memory error is gathered instead of simplifying 
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defect inspection of buffer memory and raising the yield, record to a record medium is possible for this invention, 
without losing original data, and it adopts and is effective in a signal transmission / cheap record, and a cheap 
regenerative apparatus. As a transmission receiving system, it is applicable to the various devices of the digital- 
communication field. They are a sender receiver terminal between a wireless machine like a cellular-phone machine, 
and a computer, a television transmitter— receiver, etc. Moreover, as a field of a record reversion system, this 
invention is adopted as a DVD device, CD device, the memory device that adopted communication facility further, 
and is effective. 
[0099] 

[Effect of the Invention] As explained above, even if this invention is the case where a data error (memory error) 
arises on memory, it can offer the equipment of the equipment of the data-processing approach using the error 
correcting code which can restore original right data, the recording system which adopted this approach, or a 
reversion system, a transmission system, and a receiving system. 



[Translation done.] 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing a data-processing procedure until it obtains the physical sector in DVD. 

[Drawing 2] The explanatory view showing the configuration of the data sector in DVD. 

[D rawing 3] The explanatory view of the feedback form shift register made to generate scramble data. 

[ Drawing 4] The explanatory view showing an ECC block. 

[D rawing 5] The explanatory view showing a record sector. 

[Drawing 6] The explanatory view showing the ECC block with which the error correcting code PO was interleaved. 
[Drawing 7] The block diagram shown in order to explain the error correcting code generation method in the 
recording system of the conventional record regenerative apparatus. 

[Drawing 8] The block diagram shown in order to explain error correction mode of processing in the reversion 
system of the conventional record regenerative apparatus. 

[Drawin g 9] Drawing for explaining an error correcting code when a DRAM memory error occurs in the conventional 
record regenerative apparatus. 

[ Drawing 10] The block diagram of the recording system shown in order to explain one example of the error 
correcting code generation method concerning this invention, and a reversion system. 

[ Drawing 11] The explanatory view shown in order to explain the example of the error correction processing by the 

error correcting code generation method concerning this invention when a memory error arose. 

[Drawing 1 2] The explanatory view shown in order to explain the example which processes an ECC block with the 

error correcting code generation method concerning this invention when a memory error arises. 

[Drawing 13] The explanatory view shown in order to explain other examples which process an ECC block with the 

error correcting code generation method concerning this invention when a memory error arises. 

[Description of Notations] 

1 [ — Modulation / synchronous addition means, 5 / — A sector information addition means, 6 / — EDC generation 
and an addition means, 7 / — A scramble means, 8 / — PI generation and an addition means, 9 / — PO generation 
and an addition means, 10 / — PI correction means, 11/ — Synchronizing separation and a recovery means, 12 / - 
- An EDC error detection means, 13 / — A scramble discharge means, 14 / — PO correction means. ] — Sector 
memory, 2 — Buffer memory, 3 — Line memory, 4 



[Translation done.] 
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[0006] fffc«HD«<t*|R9njEflr^li. ilS-f > 

+-;n-Ux 4 -£:&£i"U P I fcBMES*u mzmuz 

*U POhB&K£ft£. 
[000 7] 

[ skh* 1 sra L«t5fc-ri>^^]K0 triEtt^inm 

gB5£S (X7-?|£) -Ti^i:****. dirte. t — 9 

•& . ±ks\wpt>v&£i&>j4 xtnsmvx. us^t 

[00 0 8] .leOfc ^krit^x^-ti. ^tUX7- 
V^f-^/o y? (S^f-^7'o -y?fcftr<r.g..r i: 

je^^k^t- 9?w9 izttmz nx mmmmzsi 
[ooo9] imm^w^mzit. rn'otmi/mw 
•v9t,zm-&x.7-iT]E&mtfmftztiz>. o^os?^ 

7-?y , u-y7WiEL<W%lZix2>z\tlz%&. Zcr>Z 
tii. JJe^tUJt^-Sr-g-tfx— 97r=i-y7$:jEmz 

[00 10] *itr**Haii, ^t'Jlt'f-^x5- 

fiTc-r ^ z t tf~*imxh o . tofu 

[00 11] 

[ mmZMik-f h ishv&n. ] - <r>W%<rm K> ITiEW^ 
[00 12] IP*>. ^^HJ{±. fE^IXtifSii^^v^ 
ff-^P I ^ifiSLT. i^SROSTIEflMI-P I tfluffix- 
■f - P I Ml $ iXTtffifgx - ^ y a y ^ Mie^ t D A> 

^a^ai^^t^tc. -e-^ftfgx-^ro y^ow; 

«LT, Hufei^DfTiE^P I ?:ffl«/^i^0ITiE^2r 
[00 13] ^LT^OiTIE^P l£ffilvfcigi)rnE 
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fflUt^i 3 £LT ^4. 
[00 14] 

ffl£fflWCf&Bjj?-£. 

[00 15] HlHa8£#Bgb-C. 7*-*IEtt 
IElHlSSc0^fBgSrD VD (-f ■ rt—*r? A )V ■ t 4 
[0 0 1 6] littbiz. 01*^06*#fSLT. DV 
[0017)0111 DVDfc*Jft£««-fe?*S:»4 

mo&mzft^x . "te«-fe^^" . 

02tc^-f-i3tc. ^^yf-^'2 0 4 8AMh, It 
S'Jx-^ (ID) *«4A>( h s I DiROttajfiH?- ( I E 
D) ( I D^:t7-£1fcffi^4fc^t3f^-) #2aM 

h . ^vmwmnm (cpr mad #6 am h . ts 

itfK9fttiffl3# (EDO (iOf-n^^H 1 ) 
*«KBr*fcftO«#) #4aM h-£**t4. £«)J:3 
ID, IDE, CPR_MAI, EDCSr-flDirf 4 
IS#0 1 «Xf y 7° A 1 7bMA 3"C$>4 . Xf77A 
1T\ >"r-^tCl DaM«Q£ir4. Xf77-A2 
YS&fcl ED#ft-Jn£*l4. $^>lCXT- /rA3t:-C 
P R MA I tmm^tih . 

[0 0 1 8] *-4>7-?t,zm-Z>EDCtfMlii 

x^^y^f-^^f-^-t^^w-f vf-^ (2 

0 4 8AM M IzMLhtlZ (XT7 7A4, A 5, A 

6) „ ^(r>\k. y*9=7v-X)V%fF>Yt>mm ; T—9*.99 

rfMSZti. ZCDl6m<7)f-?-t73>t,z*ILX. 7u 
x >J - K y o * y gft 0 ITJEtt^tf&jmXfttM £ iT- 4 

O-fc^T'&O. ISOfTiE^-f-P I . feit/lS Of TIE*? 
^-PO*>'^D$iXJt7 ; -^-fei?^T'*4 (Xf77A 

7) . ®m*:7?l±. IBI*-fe^^£09 IaM hrfc<0Jt 

mizmim^ (sync^) fcimijfcs/i 6^fHf& 
4 (XxyTA8) . 

[0 0 1 9] S^UT. D V D <?>f - * -fe ? <0lf it (CO 
V $ izm 2 £ ffl 4 . 

[0020]f-n^^li. 2 04 8AMh^^fy 
f-^Htf20 64AM b-f&irfj.l 7 2 AM hxi 

#2 0 4 8aM h , tSSH-f-* (ID) #4 AM 1- . I 

Di^o^ai^ ( i ed) #2am &m&gmim 

(CPR. MAI ) K fcitXi^0^aj^# 



(EDO #4aM h^£il4. 

[002 1 ] @3lc(i. ^7^4^^ yf-? 

(2 04 8A'-( h) (-^.i?7>7'^Srjrrx^7>'7';U 
x-^Sk?:^-r4^fa^^7 M^**Sr*l/CV* 
4. X^5>-r;Ux-^Sk$r|%^-r4^c7)^ffl^ 

^t>tl&. x^yT'/l-f-^Skli. x-^-fe^^cO 
^<-fyf-? (2 04 8AM h) DkSrX^^V^-T 
4. ^ftfciOx^yyVM&o.X'f yf- ^Dk' 
ti, D k IzftLX S k ( k = 0— 2 0 4 7 ) a^flfeWifc 

[002 2] @4 5rffl^TECC7'c7 y^c7)ffiB£toVi 

[0023]f-^7'D7^(l 17 2AMhxl2ff 
c^T-^-fe^^^l 6(1*4 1 7 2?ijx l 9 2fi=i: 
LTJgj£$*l4, dOl 7 250X 1 9 2fftMU'J- 
Hy D ; eyifi')ITiE«rW±«$ixT#Ja$ix4 . * 
f« 17 2Jd«D#Wfc:*f LT 1 6 AM bO^lTIEfiF-f- 
PO#^£ixTttlJD$;h.4. P0^?i|0«-?i|(i, 19 
2 AM h+1 6AM K t^*.2 0 8^ hT'^m$ 
ix4. iJtt. iS0ITiE^PO«0fi : £i5-O2 0 8^-t^ 
T <vmzM LX . 1 0 AM h 0 ITiE^^- P I 
$^#»D$ix6„ IS0ITI«F^P I , PO##JP^t 
1 82?ijx 2 OSfi^ — ?^ECCyo 7 ;tf>§. ?i 
is, PO, PI<D&]£.MftZmzLXl>£<mtV&J* 

[0 0 24 ] ±|gE C Cfu -y 9 nWJTfoeo 1 ?iJ£PO 
|6J<0 1 fr £: P I ^'Jh nfcfc. 1 OOP O^i) 
til 9 2^sM h+1 6AM EP*>2 0 8A->f hT"«« 
$ix. l^*drtT-£*8AM h^mOITiE^tgT'S) 
4. lOWP I^?iJ(il 7 2AM h+ l 0AM 1P*> 

18 2am h-c?s«$^. i%mftx-$ck5'V \-<vm 

0ITiE*^tgT'*>4. 

[002 5] #.t,z, S5J3it^"ia6$:#B3LTfe#4-fe^ 

[0026] 208ffX182»^I.ECC/'D7 
?K*tLT. m0fTiE^?^POS:1t^;LTV^^ 1 6tf 

J±. 1 9 2 fiOf- * SS«D 1 2 =?T r t O^ic i ^-f o» 
A$*U HI6(c^-ri 3^SteM$ii3t^i:^4. -ix 
^PO^y^-'j-/tfa. Lt^T, fiM y 

^-'J-7't(0ECCyD7?li, 1 3fifX 1 8 2AM 
h (=PI$r#3x-^ ( 1 +PO ( lff^-) ) 

CDtSftfiK 16ffl*4o-OllJS3ft.4. 
[0027] lOiOieil-fe^^Ji, HStC^-TidtC. 
P I SriD^T-? ( 12S^) +PO ( lft^) . EP 
*> (13^TX182AMh) Tii«$iX7t-fe^^$-ti 

trM" y^-'J-yf^coECcyo y^ti, @6tc:* 
-Ti5t, 1 6m<7>Mm-t7?X'ffif8.2tl2,ZtZMM 
i-4. 
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[0 0 28] VM-tffli. 1 3ffx 1 8 2*^4 Y-cDsi 
«-fe^^ (2 36 6A-f M (CtfU S4t<09 1/^ h 

rt<^)5fess(-iBi^ (sync) vmzmt. o*t 

- * <r>$m,Z S Y N C 3 - K 2r JD t tz l> cO£ S Y N C 7 
&->X. 1^a-fe^^<il 6IX2SYN 

[0 0 2 9] 07t5j;lX08 5:#B§LT. t 1 - 

[0 0 30] 07C:i>VvC. ^hJ&^iMfl^iXitJL- 

Om^ft&PlL -fe^^W##JP¥S2 0 2. EDCi^ 
&lW5&a¥K2 0 3. X? y yy')U^®2 0*5 

[0031]^ ?ffimtitia^f&2 0 2ti. ^iJx-^ 

(id) 4A*>fh. i DmDt^mn^ ( i ed) 2^-r 

K ^tfMt^SfifSS (CPR_MAI ) 6'U K 

4 >"r- * KflUD-r 4 . EDC «SWJ#g 2 0 3 

It. »2 0 6 0A>f h<7)y-'-^lzMLXmK>miHn^ 

(EDC) b££j£LTttflnU H-2064A^ 

It. x— ^b^cK^M ^x-^SrX^^TOkf- 

[0 0 3 2] 7.?y>y'fl'£ixfz7 : -?-t7?lt. EC 
C^'J 2 0 5lzm<!!3&%i£tl2>. .KOECC^U 2 
0 5^tll 1 7 2;\'-f hx 1 2^<50x--^-fe:^^A i l 
6flBfe4ofcl 7 2?ijx 1 9 2ffOf-^07;#i 
fSLZtlZ. :<7)1 7 2?ijx 1 9 2firOx-^7 r o-/i?(C 
*tLT, P I^St/fflO#S2 0 6. PO£«&tfft 
Jn*K2 0 7fcJ: 0. »9njE8^#flu£3*vCftai$ 
;ft..g>. Z\ixlz£K>. l-ocVECCy'vv7t>Wf8.ZtL 

[0033] MieECC7'oy^ti. fozmWLtz £ o 

2 o 8<,zmmztiz>. $m ■ nmm^m2 os«. a 

7} SfUfcfM >?-V —rZtttzEC C7uv<7 IZtt 
U 8 b'-y ^A7Jf-^J 1 6 b'-y KDflr^SfcSSft 

oios/i 6^p&is-r. A737-*-^o 

9 lA-f brt<7)5feSl(CSYNC^^#JpL.T^Sb 

b LX&mZtLMfttzft&$tiZ. 
[0034]^^T\I^D MlJEVt^commz-o], ">T !8 B JI 

[0035) fao&ft&imi^g^ox-^s^ 

^'ECC 7n -/ ? fc*f LWk *) S]jE«r^£ Jfl wt K 0 ITIE 



rttcfcl^Tti. #3fcDg| , 9£-£-£ : 5:l-'>ECC7'n-y?2T 
[0036] »:lc08*#Mt-Cr-^S^iia(cfc^^ 

^a^ixTtsix-^ti:. igjffiftfii • mm£&2 21c 
- * (~*tr h 'i§.mt>m%hti& . zixiz x <o ie#*b 9 9 

[0037] 5X0 iBS*ufcE«Hr7*li, ECWt'J 
2 0 5fc*<5itf8*«lS*u 1 6ie»b^^rti^§ii.g» 1 
825IJX2 OSfiiOECC^n-y^^^ir-S.. ^£7) 
18 2?iIX2 08fif^ECC7D77t:WLt, POfT 
]E¥&2 2 2 , P I ITiE^S2 2 3 J; Di^OITiE^fT 

[0038] P IITIE^223{i. ECC7d 7 ^^ 

ti 0 i: «r . S#«oEfflW»fiSai<oafe+"C-r - ^ WIS 0 *»' 
4tJtfc#fc«. yyHo-Ali, -toWO^tfcfi 

[00 39] POITIE*S2 2 2(i. PO»?iJc02 0 8 
h?)?-?**^ V 2 0 5 <£ OIXOtKU 

^PO^iJOMOITiE&^d. COi^OtTiE 
XQSTti. 1 b'U hW^OITiE^POt i 0. 
rt-Cft^8yNV KOK0n"jE*n»rfi&f *4. mijE-T- 

?izttLTmimtf'ff%i>ti. m*)WfiEtt^£.tiLm& 

cD'r-ftimjtZtltziSr&lZiZ. ~sV Ha-A|±Ot^ 
h . ±IB«#^*E CC/D7^«182 ¥\<r>-k.X (C^>V •» 
X'Ubtlh . 

[0040] 1 o<7) P O^iJtC^t LT 8 -» h 
0*«fiRtr*«^. PO|TiE^S2 2 2(CJ;0l^ , 9^IT 
iE-T-i) CI b (i^alfEi: . L^L. C<?5*&K:*JV^T 
PI !7jE#&2 2 3t<t 0 P I ^iJtcSt LTft^c 5 
A-f h^O!TIE*^Itg-C'$>-l»^tf). 1 8 2?iJ(C^LT 
PomE«r*Lfc^jS-Clotf)P I jR5lt*inSK0 

[0 04 1 ] POITJE. P IITIE&^Oji-r^ 

bX\ l@£7)PO|TjE. P I ITjETiTIET'^ %cfr-o?zfi& 
0 fco t> ITIET' * -i. timm* it^yh'n 
-A*-' 0 b % o fc^jftfE C C 7o y 9 ITIEti^ 

[0042] KDITiE^iX7tECCyo y^(±. 7.9=7 

>y'jmm^m2 2 a izmmztih . 5 y7-/« 
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#©2 24{±. XtJVffoZIXtZrr—jHzt ?<r>*-i 

[0043] EDCK0^ai^g2 2 5»i. -r-*-fe? 
*K^i;ftX^£>^ 9 (EDO h£g 

[0044] bz\*>X\ ^ yyr^^U 205. 20 1 
kLXli. 3Xh*>l<gI^^DRAM (Dynami 
c-RAM) ##ffl£*t-l>,, b#>U DRAM<Olfjt±<7)fI 

h mstf h h . * * y i<of- ? o-&sa*8&« ( ^ y 

i^DITiE^P I . PO*dfeJ^tft^Lfc%6\ 
-e^OfTiE^P I . PO(i^c^yx^-tcJ;oTK 

£ <05fc^ $ ixfe-r — ^ (c*f LTM5 i"Ut i& 0 ITJEtrf- 

tfv n^mzm *> fnEasi* tz t lx t>^$ n.tz 

[0 04 5] ZZ\X\ H9^#egtT. 17 2AMhx 
7-32 Lf~^ 7'D y ? tlfz i%r&lZ1 

[0046] if: 1 7 2?|J<D#^J(C2* LTISDiTiE*? 

-§• p o # p o^«auff«B* a 9 {z x k> . ^js&i/wn 

Ztlbtf. M3 ITiE^PO 3 3 ( 1 6A>f 

M «^yx5-3 2t;:£-?T&^:totT r -;?'£'i> 

[0047] M0ITIE^PO5:#tf208fi : O 
■t^X^mzMLX . P I ^J^S.tX#jDlH]SS8(cJ; 0 1 

3 4t,zttLX£MZK2>m r )iTJE&STP 136 (1 0;< 

4 V) \±. ^^V^-3 2l l Zi'?Xi$.^titz s f-^ 
£i>tl,z£.f&Zti&. 

[0 048] 1 6^f<7)iS l 5ITiE1$-^PO(C^LT 

HU&Ztl&mtytTjE&^P I 3 7J±. ^tUi7-3 2 

^P O 3 3 5r#tfx-^ S- t 1 . 
[0049] £<0|6SL ^^yx7-3 2lCj;-oTe5f^ 

tt1)HZiX&. ZWtZ. X7-3 2^*#tE-rS2 0 8fi 1 

£*h-s p i jam. 1 8 2mzm-& p o^jco 

^O^^-^IiJll^^Ka-AJi^TOT-fcO, EC 
C7o.y?h LTfi|£9*<&V^c7)fcji.3:$ftl>. XRt 
KUi, .X^yx7-3 2£J: 9. **tf)-f— *«BlS!$ 



[ 0 0 5 0 ] £ Z X\ JJSK3SS *ufc-r-* 7x3-,?* 
i> k lz±f& £ tltz E C C -fu y 7 *R&mMiZ&& t . 

[005 1 ] S^x-^ti. B9fnE&?£J8tvOA9 

urnou, immxwtmmz&^xniEzti. n± 

T-ftfmytZtih. LfrLimmlz^ZtiX^fi:**: 
yx^-SrlTIf &ih(i-C#&-v\ EP*>, IROiTCEfiF 
•^■P03 3$:fflUTPOm5iJ3 lO^OITjE&ffoJti: 

o t X-m. <0 ITjE7WE»Ic»T L . **«a-f-f- ? 

[0052] itiM&.miZiS^X . /<77T«!)lO 
r-^t^ ; &yx7-* J ^±L7t^-(i:, ^t'Jx?- 

[0053] (#»Dia**B LTV^jft) ±teL^i: d 
^ * y x ^ - fc J: i) $ tut ^ * t> t tcfe 0 ITiE 

-fzmfr&LmmTiExmzfr^titLxh. 15- 
[0054] ttz. s#ib*ic. k oiijEao** u±*> 

[005 5] ^ty±c7)x-^5SJft (X5-M) 
±L55r^«3g^^y , 0!Ii.{fS-RAM^T'l|3S-r-i. 

[00 56] *ZX\ ^ftWX'te. ^t'J±t*l5-A< 
=5: < ^ «3 IT JE&Wu&Xmim i. ■& J: 3 L fc ^ 0 IT jE 

[0057] (^i^limt) *»"8t:l3Jt4iR 
I. P I £j£#.l/ttfln¥&i: , sulEP I ZsSJSLXftthvm. 

x-i%t>titz . p i m o rriE^-f-^'WJa l^^-^ £fg&*i 

tl.A-77T^ : t , Jt, huE/< 7 7r«'J *^itef 
-?£fj^ttiLT, ^-Wc-H-Jn^ix^ieOITiE^P I 
5rffl^T«-ff^0 ITiE £*T2rd P I mOITIE#gt . 

^<?>p imvniE^m^niEtf?T%*>tifzmmz£ 
zm<nmmzw%mthx : tmm^®.k$:ffiiLz>. 

[0058] oiO, ^7 7T^«'Jt(MWt«f-^ 
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OfTiE^PO££j£L-CttjDU £W<77T^t'J 
[0059] HSiTiEP I *fflV^»OinE*Slfc*JV^ 

[00 60] ^OjBLT^^yx^— **±tTV^4ii: 
LT^< * 'J x 5 - A 5 ** LT V 3 m-t h . 

^POWfiRfiEffiilfctstvc. ^OJlLT^^yx^-^ 
[0061] ^7-^t«lSiJrS'j£0^fca^^i.&Jl 

[oo62]ot. ^m^nmuiMm^mimuz 

[00 63] it 1 . I210S:#^LT, *^M1<0 

[0 0 64] *x Knyta- ^*^cojl— if-r— ? 
li. -fe^^fflfSWiU^Sl 5tCiO. 2 04 8/nM ho 

^ yf-? tc 1 o^x-^-t? 9 £38*3 ft* . 
[ 0 0 6 5 ] ^9 9<mmim-m\ 5t±. ^-<>-r-^ 

(204 8/"W h ) t*fLT . MBM-^— * (ID) 4>< 
-<K I DKOttiiH** ( I ED) 2'U K mtf?W& 

B&tWB (CP R M A I ) 6/n'4 y-Ztttin-tZ. E DC 

^J^rWflO^Kl 6(2, ID, I ED, CPR_MA 

I 3&*t»H-2 0 6 O/nM hiOx-^cfrf LTi&y&aitt 
f (EDO h££j£LTttflnU It2 0 6 4/N' 

h^-^-fe? ^^7>-y^#f5i 7 

li. X^?^^^^^-^ (2 04 8A-Y 

[0066] PI £^&lWfln*&8(2, 7 
£ft£-f-?-fe:5>? (Xtix-^yu-y?) (172A 
-f hx 1 2ff=2 0 64^ M <7)«4t ( 1 7 2/\M 
N) t^LT, i^OITiE^-f-P I (lOAMh)^ 
■tS„ -tLX. &.f&Ztltim t )iTffi^P Hi. ^t'J 

*w#&2 o ua'7 7t^'J2 cnytf&ttSft 
ztzftrnth 1 7 2^*-f hxi 2'<7<7)?—?i>im: 

iiS. y l 8 2;U hxi 2'<7<7)P I WiL 



ttf-9 (fif-?7*o./^) *<±j£§;h..g>. 

tlfzl bm<?mWrT-'?'7U'v'7tfJ<> v-7TX^) 21Z 
fgm£ti&. oiy. A'.y7r^t'J2rtTlil 8 2A 
-f hx l 2'fi<0f-^t;^ (P Ittflnx—*) #1 6 
1 8 2'U hx 1 9 2ff?)»-£P I ttflflT 

(^^iim^ttffix-^T-a-y^) imst&tit. 

[0067] ±E^5IT«£ft&l£yfTjE*HIP I 

[00 68] Cdt'PO:t^Rt/#3[i^9(i. Ay 7 
r y 2 (cf&JrtSftfcm^W^-^'o y ? (18 
2/nM HX19 2ff ) c7>g-?ij ( 1 9 2/\"-f h ) (C*tL 
T. MOITIE^PO ( 1 6A>f h) S-4{KLT#jD-r 

ci^m, A,7r^y 2\,ztmztitzm-&mi 

f-?yo7?CMLt. I^OITiE^P I , POA% 
jDSfUt E C C 7*n y ^ ixS . 
[0069] Av^r^t^ll, ^XhrJVhfi-^ 

4ttMg*»-?fcftfc:. ECC7-u-y?£^iSt<@fgfi<rf.i, 

^+7i-^S?r^*>. OTiHTDRAMTWJKSitTV^ 
i,„ DRAMT'ti. f-^WV-^tiJi?)^ 

cioi^yiTiE^PO(i. ^^yx^-^ir^'x 

[0070] A'.y7r^t l J2(*l<0ECC7'D7?ll 

iff (is 2)M y ) T^>m^ta^ix. ff^^ty sizm 
^§ix§. p HTjE^ai oti, ff^^ey 3Jlv>tP 

ti. *5lW-r-^ (If^ECC/D7?) ttzmm-t 

h. fi*fJ3l,&. WiifSRAM (Static- RAM) 
T^$tl, P I m\cr> 1 ff ( 1 8 2/N'^f h ) ^fS^T' 

[007 1 ] fiv^'j SA^aiTl^n^ffrx-^ti;. Ml 

aaai • mmmn^&4izmt>ti. s/i 6^i@fci^w 

«*&*ftlniSil, SE«««c~oiE«T-^i: trails 

ft.?.. 

[00721 I11I1 n'^r^^'J 2*^ili71^ix 
JtECCyo y^x-^-SMCX^- (JLieL/c^ 

-4 2 ) #£t-CV^ahp£iSLT^ft. 
[0073] *JHBT«. miTlEK^P I /s' y 7 
r * * 'J 2 CT-?#fglrt£ix£> HU(;-»r^ * 'J 1 £ 

fflvvcfayfijEft-ii-p i^^ixr^s. u*>'ot, 

fi4 5**trl 9 2fft«:^oT. i^ytTIE^-f-P 

111 icomyiTiEi?-f-p i«, X7-420M 
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[0074] — *\ P 04a&R.V : tt1X&&9l3;. v 7 
T**V2tffl£~>X&P\ ( 19 2'U h) <D7-9Z 

jctia 9 itjew-^po u^-ot, *ij4 1 

£l»-^&!£ , ?ir:EaF^-P04 4 (t6A>fh)ii, 

'JI7-4 2 S-irtfx-? £7tt LTf^A$fi^» 9 IT 

[0075] mft^Z&^Xlt. MOITiE^^-rS 
^ l 5UjEW-f-oa54i-4 8{±. 5fc«3r5§-P I *±&&Xfti 
JoU &fc^PO££jfcLTf«nLTt>. fttflr^P 
0*4j<Ef«DL. <W=«F*P I ££j£ttlnLTt:£<|5] 

[0 0 7 6] ZZX\ SWSTjERF^P IMU 
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